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ELECTRICAL REVIEW 


An Improved High-Frequency 

Coll. 

Yo one who hu investigated the 
various methods of exciting X-ray 
tabes, the early difficalties encoun¬ 
tered in making an efficient tube 
seems not so surprising. The only 
instrument then available for excita¬ 
tion beiug the induotion ouil, it was 
then, as it is now,an extremely delicate 
uudertuking to secure and maintuin 
the right degree of vacuum. 

Both manufacturers and manipu¬ 
lators of the induotion coil agree that 
the correct exhaustion is the all-un- 
poi taut consideration. This difficulty, 
being apparently insurmountable, in¬ 
dued! the laboratory department of 
the L. K. Knott Apparatus Com¬ 
pany, of Boston, to continue its 
investigations, in order to still further 
perfect the high-frequency coil. It 
was early shown that with this instill¬ 
ment the question of vacuum vus not 
of such great importance as bad been 
supposed, the rapidity of discharge 
being sufficient to produce good X-ray 
power with any reasonable degree of 
exhaustion. 

Dcring these investigations a new 
and simple method of discharging 
the condenser with uniformity and 
rapidity was developed. The early 
coils of Herts, Tesla aud others em¬ 
ployed numerous devices for produc¬ 
ing this effect, some of whieh were 
quite complicated. With thru- dr 
vices the ** tuning " or changing the 
capacity of the condenser to meet the 
varying conditions of the current was 
a difficult undertaking. Fortunately 
this nea device rendered this entirely 
unnecessary, as it wa» found hy the 
I,. K. Knoll Company that the 
rapidity aud power of discharge could 
la* easily regulated by simply closing 
or opening the spark gap. It is 
believed that it is this device which 
has made I he high frequency Trslu 
coil one of the most successful X-my 
generators and u practical instrument 
for hospital aud surgicul use 


Since this coil may be operated by 
an alternating current, it has been 
supposed by some that sharp defini¬ 
tion was not to be obtained. The 
results of many well known investiga¬ 
tors, among whom are Mr. O. B. 
Sballenlwrger, of Rochester, Pa., and 
I>r. P. F. Strong, of Boston, prove 
beyond question the error of this 
bclitf. In feet, looked at from the 
standpoint of penetrating power, clear 
definition, ease and convenience of 
operating, the high-frequency coil 
commends itself to all practice! 
workers. 


A New Form of X-Ray Apparatus. 

At the Spring Park Laboratory, 
Jamaica Plain, Maas., Mr. T. B. Kin- 
raide has completed a somewhat 
radically new form of X-ray apparatus, 
which will permit a new method of 
supplying the current. Tho improve¬ 
ment principally is in tho method of 
constructing the coil. The apparatus 
consists of an induction coil, in ap¬ 
pearance like the ordinary coil, and a c 
rotary, which may he mounted on the l 
shaft of a hand-power dynamo supply¬ 
ing current for operating the coil. 
The plan of the apparatus is • port- , 
able outfit, such as one or two men J 
could carry, which might be used by 
surgeons or hospitals or for army- 
use. When operated by two men it l 
is said that it will give more power ■ 
than any X-ray apfairatus vet made. 
Tne machine may I* used with any < 
voltage, an-l a feature is the perfect 
control of the discharge, which is of 
very high potential, through a tube 
which mav lie varied from the mo*t i 
poacrful. pacing through hone and 
flesh, nr may tie reduced until the 
flesh is merely opaque.and the vacuum 
in the tube bring extremely high, 1 
perfect definition is ohtainvd. 


Brooklyn. N V.. apparently holds 
ilia season's record for placing Sum¬ 
mer cars in service in this latitude. 
t»n Sundav, March »M. both the 
Brooklyn Heights and tbe Nassau 
companies put open cars in commis¬ 
sion during the middle of the day. 
They were splendidly patronized. 
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Ultra-violet Lamp with Heat-radiating 
Qualities. 

I tie quality of the light produced »iy the usual 
ulira-violrt lamp* foperated hy a condenser di*- 
charRci is njihI to decrease as the lamps get heated, 
and the ultra violet ray* quickly cea*c on over¬ 
heating of the lamps. »o that it is praetieally im¬ 
possible to maintain the ultra-violet ray continu¬ 
ously for effective work for any eomparativrlr Ion* 
period. It is de«inihlr. if nor nrcr-*ary, in many 
instance* that the production of this ray shall Ir 
m»t only continuous. Iml substantially uniform and 



I'tm-VIUUT USUI* WITH MKAT-KADIATIXC yl Sl.tTIKV 


reliahle. Accordingly Ihnma* R. Kinraidc of Ja¬ 
maica riain. Ma«*. ha* devised a particular form 
of Iani|i« for acci mpltdiin* the desired mult, upon 
which he has received a patent 

M<Hinted on a suitable hasc. a* s)i-«wn in thr 
accompanying illustration, are opposite standard*. 
Mippoiiin* the opposite electrode* (4) i5 >. the 
fomirr in fixed |*-uio»t and the latter in adjustable 
WMitinn. Kjich eleetrnde i* roninoH-d of a lame 


number of thin plate* clamped compactly together 
adjacent owe end by suitable means, as by a bolt 
<6>. which in the adjustable electrode i» shown 
as ‘imply provided with a tightening nut (7) and 
in the fixed electrode is shown as provided also 
with a binding nut (8) for holding in place a 
terminal wire <g). The central plates (to) arc 
composed of material suitable for producing to the 
lies! advantage the desired results such as iron or 
steel, and at the opposite sides arc similar thin 
plates < 12) of like material or of copper, aluminum, 
or any heat-dissipating substance, the plates con¬ 
verging as close to the discharge point* of the elec¬ 
tive-* as feasible without interfering with their 
proper working, and at their opposite ends extend¬ 
ing rearwardly from the arcing point to a consid¬ 
erable distance and separated front each other by 
fan-like formation, a» clearly shown at (l.t). form¬ 
ing b'.twmi tlictn air pa*«:igr* This formation, 
under the heating influence of the electric current, 
can-v> a rupid flow of cooling air. tending to ab¬ 
sorb and remove the heat radiated l»y tlx flaring 
rearwardly extending plate* (it) 


Western Electrician May 12,1906 


(C) Jeff Behary 2019 


3 




(C) Jeff Behary 2019 


4 














June 24,1901 

Approximate estimate of coils to be used in connection with vacuum tubes in shop. Two coils are 
to be placed in series with each tube to effect regulation as well as improve working. The impedance of 
the coils should be high as compared with resistance of tube so that variation in latter will not much 
affect the current through coils. At the same time the actual loss of energy in the inductance should be 
small. The coils should be properly tuned and it is proposed to use small condensers each of a few cm 
sq. surface. 

Coils should be of a form to give highest inductance. The theoretically best dimensions can not 
be taken but approximated. Sketch below shows frame or bobbin of hard rubber with brass plugs for 
connections. The sizes given are convenient because of commercial dimensions of rubber rods. 
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July 8,1901 


Particulars about small oscillator with mercury stream break used for running vacuum tubes in 
laboratory 

Secondary coil rewound: Each part 40 + 345 = 385 turns, 

each side of coil 40 turns in first 2 layers > Condenser about 3.5 pF 
+ 15 layers a 23 turns J Total turns in secondary 775 

Primary of coDDer sheet ^ " thick, 6V4" wide, mean diam. of coil of 7'A " nearly. 

K 100 

Approximate estimate of vibration period: 

Resonance method was employed as follows: Large cable in room has a loop. This loop was 

wrapped together with a coil of two turns of wire and the currents induced by the cable loop in the coil 

were used to ascertain vibration of the system of small oscillator. In the test the mercury control was 
replaced by a wire connection of small resistance. 

The sketch illustrates arrangement. 



CONDENSER 


The frequency of the currents in coil with two turns excited from cable loop was raised until 
resonance was obtained. 
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New York 

June 24,1901 

This note is interesting as it shows how Tesla operated vacuum tubes - probably for illumination. 
He designed series coils - current limiter - which are necessary for this type of tubes when connected 
to the mains. 
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New York 

July 8,1901 

Frequency of small oscillator used for running vacuum tubes in laboratory operates around 24 
kHz. To test its frequency, signal from an external oscillator is coupled through "coil of two turns", and 
"break" is bridged by a wire. Frequency of the external oscillator is varied until resonance of small oscil¬ 
lator is detected by a small lamp included in a secondary winding of few turns. 

With the arrangements as on June 27, 1901 Tesla again measured free vibration of coil with 547 
turns by observing maximum lighting of the lamp I. In numerous experiments with added capacitances 
on the terminal T, for constant excitation by the cable on the back of condensers, he found that the 
lamp / lighted always stronger with no capacitance attached. 
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CLASSIC DESCRIPTION’S IN 
DIAGNOSTIC ROENTGENOLOGY 

ANDRE J. BRUWER. M. □. 
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Electrical Oscillators 


FsiWH 



By NIKOLA TESLA 


j[/[ R. TESLA makes a very 
important contribution 
to the electrical arts with this 
article. 

The pioneer of all high fre¬ 
quency apparatus divulges 
much that is new and start¬ 
ling in these pages. Few peo¬ 
ple realize the enormous 
value of Mr. Tesla’s machines 
and the many different im¬ 
portant uses to which they 
can be applied in our every¬ 
day lives. New and startling 
uses are being found every 
year for these machines. 


It is characteristic of Mr. 
Tesla that he has developed 
and actually built an astound- 
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Electrical Oscillators 

By Tesla 

. ( Continued, from page 260) 



larger transformer of this kind. The con¬ 
struction and disposition of the parts is as 
before but there are two condensers in the 
box, one of which is connected in the cir¬ 
cuit as in the previous cases, while the 
other is in shunt to the primary coil. In 
this manner currents of great volume are 
produced in the latter and the secondary 
effects are accordingly magnified. The in¬ 
troduction of an additional tuned circuit 
secures also other advantages but the ad¬ 
justments are rendered more difficult and 
for. this reason it is desirable to use such 
an instrument in the production of currents 
of a definite and unchanging frequency. 

Fig. 8 illustrates a transformer with 
rotary break. There are two condensers 
of the same capacity in the box which can 
be connected in series or multiple. The 
charging inductances are in the form of 
two long spools upon which are supported 
the secondary terminals. A small direct 
current motor, the speed of which can be 
varied within wide limits, is employed to 
drive a specially constructed make and 
break. In other features the oscillator is 
like the one illustrated in Fig. 3 and its 
operation will be readily understood from 
the foregoing. This transformer was used 
in my wireless experiments and frequently 
also for lighting the laboratory by my vac¬ 
uum tubes and was likewise exhibited at 
my lecture before the New York Academy 
of Sciences above mentioned. 

Coming now to machines of the second 
class, Fig. 9 shows an oscillatory trans¬ 
former comprising a condenser and charg¬ 
ing inductance enclosed in a box, a trans¬ 
former and a mercury circuit controller, 
the latter being of a construction described 
for the first time in my patent No. 609,251 
of August 16, 1898. It consists of a motor 
driven hollow pulley containing a small 
quantity of mercury which is thrown out¬ 
wardly against the walls of the vessel by 


centrifugal force and entrains a contact 
wheel which periodically closes and opens 
the condenser circuit. By means of adjust¬ 
ing screws above the pulley, the depth of 
immersion of the vanes and consequently, 
also, the duration of each contact can be 
varied at desire and thus the intensity of 
the effects and their character controlled. 
This form of break has given thoro satis¬ 
faction, working continuously with currents 
of from 20 to 25 amperes. The number 
of interruptions is usually from 500 to 
1,000 per second but higher frequencies are 
practicable. The space occupied is about 
10" x 8" x 10" and the output approximate¬ 
ly % K.W. 

In the transformer just described the 
break is exposed to the atmosphere and a 
slow oxidation of the mercury takes place. 
This disadvantage is overcome in the in¬ 
strument shown in Fig. 10, which consists 
of a perforated metal box containing the 
condenser and charging inductance and 
carrying on the top a motor driving the 
break, and a transformer. The mercury 
break is of a kind to be described and 
operates on the principle of a jet which 
establishes, intermittently, contact with a 
rotating wheel in the interior of the pulley. 
The stationary parts are supported in the 
vessel on a bar passing thru the long 
hollow shaft of the motor and a mercury 
seal is employed to effect hermetic closure 
of the chamber enclosing the circuit con¬ 
troller. The current is led into the interior 
of the pulley thru two sliding rings on 
the top which are in series with the con¬ 
denser and primary. The exclusion of the 
oxygen is a decided improvement, the de¬ 
terioration of the metal and attendant 
trouble being eliminated and perfect work¬ 
ing conditions continuously maintained. 

Fig. 11 is a photograph of a similar 
oscillator with hermetically inclosed mer¬ 
cury break. In this machine the stationary 
parts of the interrupter in the interior of 
the pulley were supported on a tube thru 
which was led an insulated wire connect¬ 
ing to one terminal of the break while the 
other was in contact with the vessel. The 
sliding rings were, in this manner, avoided 
and the construction simplified. The in¬ 
strument was designed for oscillations of 
lower tension and frequency requiring pri¬ 
mary currents of comparatively smaller 
amperage and was used to excite other 
resonant circuits. 

Fig. 12 shows an improved form of oscil¬ 
lator of the kind described in Fig. 10, in 
which the supporting bar thru the hol¬ 
low motor shaft was done away with, the 
device pumping the mercury being kept in 
position by gravity, as will be more fully 
explained with reference to another figure. 
Both the capacity of the condenser and 
primary turns were made variable with the 
view of producing oscillations of several 
frequencies. 

Fig. 13 is a photographic view of another 
form of oscillatory transformer with her¬ 
metically sealed mercury interrupter, and 
Fig. 14 diagrams showing the circuit con¬ 
nections and arrangement of parts repro¬ 
duced from, my patent. No. 609,245, of 
August 16, 1898, describing this particular 
device. The condenser, inductance, trans¬ 
former and circuit controller are disposed 
as before, but the latter is of different con¬ 
struction, which will be clear from an 
inspection of Fig. 14. The hollow pulley a 
is secured to a shaft c which is mounted 
in a vertical bearing passing thru the 
stationary field magnet d of the motor. In 
the interior of the vessel is supported, on 
frictionless bearings, a body h of magnetic 
material which is surrounded by a dome 6 
in the center of a laminated iron ring, with 
pole pieces oo wound with energizing coils 


p. The ring is supported on four columns 
and, when magnetized, keeps the body h in 
position while the pulley is rotated. The 
latter is of steel, but the dome is preferably- 
made of German silver burnt black by acid 
or nickeled. The body h carries a short 
tube k bent, as indicated, to catch the fluid 
as it is whirled around, and project it 
against the teeth of a wheel fastened to the 
pulley. This wheel is insulated and contact 
from it to the external circuit is established 
thru a mercury cup. As the pulley is 
rapidly rotated a jet of the fluid is thrown 
_ against the wheel, thus making and break- 





t abou 




cond. 


The instrument works silently and, owing to 
the absence of all deteriorating agents, 
keeps continually clean and in perfect con¬ 
dition. The number of interruptions per 
second may be much greater, however, so 
as to make the currents suitable for wire¬ 
less telephony and like purposes. 

A modified form of oscillator is repre¬ 
sented in Figs. 15 and 16, the former being 
a photographic view and the latter a 
diagrammatic illustration showing the ar¬ 
rangement of the interior parts of the 
controller. In this instance the shaft b 
carrying the vessel a is hollow and sup¬ 
ports, in frictionless bearings, a spindle / 
to which is fastened a weight k. Insulated 
from the latter, but mechanically fixt to 
it, is a curved arm L upon which is sup¬ 
ported, freely rotatable, a break-wheel with 
projections QQ. The wheel is in electrical 
connection with the external circuit thru 
a mercury cup and an insulated plug sup¬ 
ported from the top of the pulley. Owing 
to the inclined position of the motor the 
weight k keeps the break-wheel in place by . 
the force of gravity and as the pulley is 
rotated the circuit, including the condenser 
and primary coil of the transformer, is 
rapidly made and broken. 

Fig. 17 shows a similar instrument in . 
which, however, the make and break device 
is a jet of mercury impinging against an 
insulated toothed wheel carried on an insu¬ 
lated stud in the center of the cover of the 
pulley as shown. Connection to the con¬ 
denser circuit is made by brushes bearing 
on this plug. 

Fig. 18 is a photograph of another trans¬ 
former with a mercury circuit controller 
of the wheel type, modified in some features 
on which it is unnecessary to dwell. _ 

These are but a few of the oscillatory 
transformers I have perfected and consti¬ 
tute only a small part of my high frequency 
apparatus of which I hope to give a full 
description, when I shall have freed myself 
of pressing duties, at some future date. 
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WESTON POLYPHASE WATTMETER 

Model 329, No. 3 9*5" 

.w 

^Si^^s!’s!7^tsSs^^ss!‘ssssiSs;j’ «"“ ”»""'»«■ -> “ •> '“■ 

CARE SHOULD BE TAKEN TO HAVE THESE LINKS ALWAYS TIGHTLY SCREWED IN PLACE 
nnin.-'s. ^ Nrm! current ^S~ C A I’ACIT I KS ^ 

O RANGES 

~°o \ uui^ln z ^ : 300 % 

^ 3/-3 . :; ; v3x; . J5T.TZ> '. 

k . .. jgs-° c. *,<*24 ;!,!n'.i.H- \\/#ss4 >9 

Resistance of volt circuit in im. „him at ol'Plusc A , of Phase B .max. volts 
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^ °F 

Dom Francifco de Quevedo 
VILLEGAS, 
NIGHT of the ORDER 
OF 

S' J A M E S. 

Made Englilh by R. L. 

The Second Edition Corrected. 


LONDON, 
f ited for H. Herringmamt the Sign of 
the Blew Anchor in the Lower walk 
of the'New Exchange. 1667* 
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and at length I thought of attempting the folution 
of this problem, by burning inflammable air in a 
given quantity of common air. For thougVin- 
flammable air will not pan with its phlogfton to 
common air when cold, it will, like other combui- 
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ON 

T H ED U T Y 


mutual exhortation. 


Exhort one another daily while it is called to clay, 
lest any of you be hardened by the deceitfulness 

of sin. Heb. III. 13. 


ThIS advice of the author of tliis epistle is not 
less seasonable at the present day than when it was 
given. It is even more deserving of attention now 
than it was then. At that time the Christian church 
was in a state of persecution At least tl 
profession of Christianity was attended w'd* ^ 
danger tiurn it is at present. It was * m ° K 

-edbythe^theieanredoEj;^^ 0 ' 

but was a sect every whm & fashl °Mble; 

tea che,s of it were ’ ' P km a £ ainsl > tod the 
"‘rncdthc v, orld as men 

Such 
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however, are better defined w jj e tSa 1 
powder is projefted: their rays'" 1 r * n gl e I 
cations are fometimes few and ft"*""' 16 ' I 
other times many and flight; a "?-»t 
quently they don’t go quite ro un ’ d K 
on which the knob of the j ar ' 

touched *. At A and B of fig fin)’'' 1 '' 
the annexed plate, two of thofe fp^’ 
delineated, in one of which the ram-V" I 
tions go quite round, but in the other 4 I 

do not. 

Exp. II. Repeat the prccediif ^ 1 
ment with only this variation, viz. that noC I 
the Leyden phial be charged negatively, I 
and the appearance of the configutati 0o I 
will be vaftly different from that occafioied I 
by pofitive eledricity. In this very f tw 
rays or branches will be obferved; the | 
powders moftly difpoftng themfelv^h 
roundiih fpots, and generally a central^ 
of one powder will be furrounded ,ta m . 
other powder of another colour, .^j 

» Thefe various 

greater or ldfcr quantity of eleftnci y 
Leyden phial. 


1 a dragon's-blood and gum ara- 

other colours may be pro- 
1, pane of glafs, &ch as pow- 

b ^d“P on ? P blue fulphur, verrmhon, 

’ft ° { Cd thus the Coi ° WS 

I £0 " S v( ws adhere to the glafs rather 

I fbofe ? c Z not to bear being touch- 
I fliS htly ; V if a' piece of paper be laid op the 

i e d; y /I r f the glafs without robbing it, 

I Minted 6 f> 0 f it be glued all round the 
I gpd ^ be f e ,g C £ l a fs, the figures may be pre- 
I edge of ™. S . imnrv. But a better, me- 
Sj lay another pane of glafs of the . 
thod is* to ’ , „yaf s with the confi- 

^me£ ze UP it0 f a ften them, round with 

f^wax, or a of P»P er '&*** ° V “ 

tqththeitedg es ' 

? 0 f fuch colours as are ufed 

I fo fenCel-painting, be projefted upon glafs 

' porcelain, and thefe fubftances he after 

Jds expofed to a proper degree of heat 
inan enameller’s furnace, the configurations 
' will thereby be rendered indelible. 
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Exp. III. Take a piece of co m J* | 

ing paper, hold it very near the fi re 
to render it quite dry and very hot I 

flat upon a dry marble flab or a v " lJy * 1 I 
table, and in that Situation draw over ^ I 
knob of a charged Leyden phial, I 

up the piece of paper by one corner „ 1 
holding it fufpended, projefl: upon it n 1 
mixed powder of dragon's-blood and gj 1 
arabic by means of the elaftic gumbottl e I 
The configurations in this cafe are l 
beautiful, and may be- made in various I 
thapes, as of letters, flats, ftripes, 
moving the knob of the Leyden phial j, i 
the defired direction; but they ate of ont ' 
colour, viz. red ; for the gum arabic bt- I 
ing nearly of the colour of the paper,®, 
not be diftinguifhed upon it. 

If the paper thus painted be heldwj 
near the fire for a few feconds of tmu ■ * 
povvrler .**£££ a ^j; 

kerchief. 

PQfldets 


of other colours may be pro- 
P^ derS n th e paper after the fame man- 

they-= of a refmous na- 

Lt i bu t0 be eafily routed by heat, it is 

t^’^ult to faften them to the paper. 

,Efy vtde experience will fcoa ■enable the 
A1 m make tbofe impreifions.in a neat 
O pef ator * * a nner • neverthelefs it will 

^ "brforo we defcribe die other 

p e pr°P er ’ to ro ention feme ufefifl pre- 
eXpe« fflentS ’ The charge of the Ldyden 
c auti°n s ' ex periments muft be nei- 

P hialf ° r V h nor too low; for, in the 
’ ,ber t 0 °rafe S the figure obtained will be 
' BfiSd’-nd' irregular, and in the latter 
t00 fl be too faint. In order to form a 
I :>tWlU d well-determined figure, and-to 

: reft Of the paper clean, the pow- 

n not be proiefted perpendicularly 
fW the ftream muft he 
ltn hi a direction parallel to the furface 
ithe paper. It is alfo neceffary to per¬ 
form thefe experiments in as quick a m - 
M r as poffible, for if the paper be differed 
to cool too much, or the communicated 
t o eleQ- 











r 4 8 A Co 
. electricity to diffi] 




difiipate, .1 
taiffid. 


5 defi «d *f 




Exp. IV. Inftead of the paper, 
jpreffions may be made upon marble, 
drawing the knob of the charged jar, 
it, in the fame manner as ft is done np 00 I 
paper. For this purpole, the marble mi* 1 
be made dry and hot. After, the 
manner, the configurations may be mads 1 
upon ail forts of define or ferni-eka® ■ 
fubftances, and they may be preferred by I. 
covering them with a pane of glafs, by p*, 
tially melting either.the refinous plate or I 
the powders, if they arc of a proper I 

cr , laftly, by tranfpofing ttomWfc 1 
dearie plate upon a piece o paper, ut | 
, a. m^tVind is attended with a good I 

tog to "f L'nnet’s method of"per- 

fubjoin Mr ‘ ^ V£ry minutely Went.- 


c h water as will cover it, or 
; t b aS ° j ” . alfo pufin about ar. ounce 
, prtber mom , ^ rf aBum about 

‘ of S^Ta large nut, let it boil about 


-, r till tl 


is ftrongly' 
extraft ittto a 


Brazil weed, put * 


,.tw°““ d . ftrr 

" btad “^nai'all the water be 

• “ whetE ted which with me was effefied 

: 

. “ 00 te" fthot as to endanger its burning. 

^.Sinetimes f hafpiffated 

I might be fooner dry. 

, -V Quite dry but not burnt, 

IjK out of the difh, and grind it to* 
L till it be finely pulvermed. to 
\ « mortar till t0 cove r the mot- 

y.'doing to®’ cloth! having a hole through 
“ *“■ * . the powder from flying away 

« 3 
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•otherwife is very difagreeable. vy, 

' ground fine, let it be filled through ^ 

■ lin or a fine hair-lieve, returning 
‘ ccarfer part into the mortar to be gr ' 1 

* again. When the grinding and r, fti 1 
:< are finifhed, the powder is ready f ot u{ “ l 
“ The refinous plate I have moftly ^ 

<■ was compered of five pounds of rot,,, 

« half a pound of bees-wax, and tVf0 l 
« ounces of lamp-black, melted together, 1 
- and poured upon a board fixteen inefe \ 
« fquare, with ribs upon the edges atleaft 
« half an inch high, to confine the .comp,. 

.. fition whilft fluid, thus the tefinous plate I 
half an inch thick, which is better 

SSZgM 

" found covmd .» U 

f* cold, i t. taken out by hold- 

butters, which >m)b fire, till the for- 

« face be meited, > ® ^ (k fae . 

“ upon holding i a 

.. more blitters will the fa, 

“ repeatedly ^ ea ™ g ft become P“ fc ®J 

..face, it. will at J ere made fcate, 


frimofdnh 31 *' 


, circle or efeut- 
■ . inch broad. 


.*.V£;; b •• -."I 


Th eI uich is to be ion-— 

a vcffel of cold water, ^ 


t,, . , veffel of coin > 

ntber in vttle hot water upon the 

lice of P a P?’ ° the edge of the difh. 


“ ptpet >uay ^ 
f ..main dry 


*r~' r the edge of the difh* 

That it may afterwards be 

^ nd ?’rtv taken up. Then pout 
mote convent'=ntly upper farface. 

10 , hot water up . the fame 
‘ ® or vT nlace another piece m ™ 

„ Upon this ^ ing on more wate , 

„<natu> er ’ aS ^ c J d till all the pieces are 
„ an4 thus procee the paper 

/laid in- B y U r £u°d in a few minutes 

„ 5ft be more frf ^ ^ ^ a whole 
, t ban >f 11 re 

‘ day- , 

„ „ to he made, the 

h hen f:S^U 

irefmous plate m cotnmunicat ed, if the 

-the eleancity ‘ thing to be placed 

»experiment re^uu^ J « upon 
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“ upon the P lale : but 11 is conveni* I „ & P ieC 

« terwards' to Hang it up in a ver f Kal * «• I * „id>° u ‘ 


ter wards' to Hang it up in a vc*j| 3 B| I 
on whilft the powder is projeQ; e j ' I 
do inuch powder fhould fail whe te ' ■? I 
ot required. -* ■ 


r c r R.rc i rv. 153 
° n E dually tiH h c ° ,ers fi ^ r ° 

’’.tf' ,ea °^Jn t (bort time, and then ruh. 


it clo(et - *■! 


A little of the powder may 
«< between a finger and thumb, 


ay he ta 


« between a ““S'-* 

«< jefted by drawing * 
« which ' is better, a 


■'““Hn. I 

a ° ru &i 0r 1 

|a r, a quantity *Sp 0 „^ 1 

.< may be put into the bellows airihlo^ I 
towards the plate. When the Sp,^ 

«. fufficiently covered with powder, HL 
« plate be again laid horizontally up*', 
..table, then take one of the foftened p. 

.. pers out of- the water by its dr, 

„ l3V it carefully between the leaves rf 
« a book, preffing the book together, and 
. lie i„ this fituation about Haifa 
“ • 1 Then remove the paper 

* 11111111 ' , fjook,. and prefs it <, 61U „ 

“ dry place 1 w hich will generally 

.< about-the fameAm^ ^ ^ fUperftal 

* bri S &C Then'take up the paper b, 

.< tnotfture. T ed g e , 

“ tw0 G r tS ll beyond the figure « 

.. the wet edge a httle b^ erfof 

.I fi, e t efinous p* ate ’ «the 


with , means 
1 ...ft it down by means 

downwatns. y fink ;q the water, and 
“ fl u0US pOW Sl not be fo liable afterwards 

...the figu te wid “ A f t er *e paper 

' Z fP iead in f P "he water during a few 
“ hlS rema tS h up and place it between 

; 41 minutes, ^ 00 k, removing, it fre- 

.. the leaves of ^ _ if it be deftreA 

“ ^b fcould be fpeedily dry, **' 

« that the paper m ^ it y to he 

: the book-leaves ed . and hy re- 

'P^^ChveS places it will he dry 
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A COMIIB 

lous, that leatht.,-, „ ui . , lI!a 

rell as paper, may be printed with <g? 
Lgures, and the effeSs of the difthfi^ 1 
,f electricity upon a refinous plate ^ I 
exhibited to thofe who have not l eifut ' I 
>r inclination to perform the expert I 
inents.” 

Exp. V. A very regular figure may 
rmed on thefurffice of a refinous plate by 
,e following means: Lay the refinous 
late upon a table: infulate one or mere 
j wires over the plate, with their 

01 - ntC direaed towards its. furface, and 
oin ts direaed ^ - nch and ^ 

t about t e n by touching'thole 

ir two incheS - - th a nofitive andane. 
vires alterna e y ^ throw thc alternate; 
, a tive Le ^ e the ^ fin ’ oas furface, and after- 
fpafks upo> « Afferent colouredpow- 

wards, by will obtain ver 


tafigureofanyfoth°« oi ' 
card upon It, and a 

ft thfgoW^ «VU f*? 

& has be6D T card over the gold 

keep ^^•tu.o pmieWf 

l Wk S “ t of the card at oppose • 

T ttery tht° u S h tte % oas with the infide, 

\ S of itS ^ r b e tS ou^fide of thebat- 
1 tnd*e o*er ^ * & meted and forced 
l tery, * e S oW ,, f t he fflk, & as to to 

I £ *e fobftaoce f ^ ^ and fize 

1 it with a purpie fpo . ^ Tte battery. 

ntmnfthavefdtde ; &ffi- 


***>**tz£*"i 


ss of different or other. 

1 °f CirC ^o or more P ointed|- , 
>rdinS rdfos a® thofe wires are pfe 

[, and according a 

erorf«- tbeffr0 Exp ' 
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>V 



lj6 A Complete Tx E4t | t g & a confidSt 

ny beautiful ornaments 1 , is attet \ : s that it does not 

is, be marked upon filk ^ S 1 wb f machine, or other ^ 

• 1 ||P^ * url b be performed in any 


Tixp. VII. Hold a piece of 
—- r the lire to render it dry lni ® P» 




tnen lay !t upon a table, and mo It . • ■, 
dry hand, which operation will elcft rif ^» 1 
paper. Now light a piece of fading.,"' I 
with- a candle,' and after having fnjfc^ 1 
td burn for about five or flx fe Qoadi * I 
time, lift up the excited paper f t0In ^ I 
table, and hold it up by one corner •, 1 

- out the flame of the fealing-wax, and p , e _ I 
fent the melted end of it to the pap^ 
the diftance of about an inch, moving i Ull | 
various diredtions very quickly. In ^ 
this the elearicity of the paper wilUttraft 
the fealing-wax into the !ha P e of «**. 
ine lV fine filaments, which may afterw ltJ( 
fee melted and fattened to the.paper, k, 
bolding the paper very near the &re fa t 

.ssbsswU-% 

general not fo jjjis expen- 

jn the preceding p a S es » y et F* 





(C) Jeff Behary 2019 


9 












THE amalgam of zinc and quick- 
f described in page 142 of vol. I. is 
become very hard, efpecially when 
•Pf unto uched for fome time j this may be 
prevented by mixing it with a little 
P af J^ aS tallow, or mutton-fuet, and a 
* frnall portion of finely powdered whi- 


tein n £* 


The proper way of preparing this 


fUrbe heated to about the degree of boil- 
; water> and let the zinc be melted in a 
crucible or iron ladle. Pour the heated 
quickfilver into a wooden box, and imme¬ 
diately after pour the melted zinc in it. 
Then four the box, and (hake it for about 
half a minute. After this you mull: wait 
until the analgam is quite cold, or nearly 


* Read’s Summary View of the Spontaneous EleQri« 
city, p , |6 e 







z68 A Compu 


r * T*j 


io, and then you jngy mix the * * S E 
it by trituration.-r-If the ^itl 

poured into the quichfilver w f, Si ”a L 
very final] portion of the forme" C °H 
amalgam ed, the reft remaining i/, ' vil1 b, 
different fees. g ll >s„f 


N” IV. 

Of the fufpeaed Spontaneous <w„„. 

Electricity from living anim a l s ’° n " J 

SEVERAL perfons have fop. „ 
and fome have even affcrted their h P ccl> 
covered, that living animals generalh^’ 
fome eledricity, which, though moffly 

tive, ishoweverfometimes negatTv e 1^' 

fufpicions and aifertions, joined to the re' 
cent diicovery of that property of anim i 

b f C ? J hk } has called animal etat 
ctty, induced me to try whether any f„ ch 
Spontaneous production of ele&ricJ cquU 

JlLh t T M P erimen ^t *e refult 
which feemed to /hew, that no electricity 

was 


f j 

Xa 

p* ", 

daVr, 

or 

this ei 
fo^ ‘ 

the eleC 
vyeak 
every : 
poffible 
of 4 

In tl 
proper 

that as 

, 

nerally 
hair, & 
to imag 
by the 
anii 
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